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Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



3. 



D1: 
D2: 



D3: 
D4: 
D5: 
D6: 

D7: 



•f 9 793 (BRITISH PETROLEUM CO PLC) 3 March 1993 (1993-03-03) 

no^f u R v L ET AU " RECYCLE BUTENES TO CRACKING" November 1986 
c t A 1 ^DROCARBON PROCESSING, GULF PUBLISHING CO. HOUSTON 
US, PAGE(S) 71-74 , XP001048615 ISSN: 0018-8190 
EP-A-1 001 001 (NOVA CHEM INT SA) 17 May 2000 (2000-05-17) 
US-A-4 044 068 (KURTZ BRUCE E) 23 August 1977 (1977-08-23) 
US-A-5 981 818 (PURVIS DAVID ET AL) 9 November 1999 (1999-11-09) 
US-B-6 395 9441 (GRIFFITHS DAVID CHARLES ET AL) 28 May 2002 (2002-05- 

WO 94/04632 A (BP CHEM INT LTD) 3 March 1 994 (1 994-03-03) 

The present application relates to a process for the production of olefins such as ethene 
and propene by autothermally cracking a paraffinic hydrocarbon-containing feedstock 
at least one unsaturated hydrocarbon and a molecular oxygen-containing gas in the 
presence of a catalyst. a a 

D1 discloses a process for the production of olefins such as ethene and propene by 
autothermally cracking a paraffinic hydrocarbon-containing feedstock, at least one 
unsaturated hydrocaibon such as benzene and toluene and a molecular 

l7£c™epo«T g ,n PreS6nCe ° f 3 Cata ' ySt ^ PaSSa9eS mentl ° ned ln the 

oleffns Cl ° SeS benefiC ' aI eff6CtS ° f reCyC ' in9 bUtSn6S h the Cracking of P araff,ns t0 

D3 discloses a process for the production of olefins such as ethene and propene by 
crackmg a paraffinic hydrocarbon-containing feedstock, at least one unsaturated 
hydrocarbon recycled in the process such as ethylene and a molecular 

sTairT 9 ^ ^ PrSSenCe ° f 3 ° ata,ySt ^ PaSSag6S menti ° ned the 
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D4-D6 disclose a process for the production of olefins such as ethene and propene by 
autothermally cracking a paraffinic hydrocarbon-containing feedstock, at least one 
unsaturated hydrocarbon recycled in the process and a molecular oxygen-containing gas 
in the presence of a catalyst (see the passages mentioned in the search report). 

D7 discloses a process for the production of olefins such as ethene and propene by 
autothermally cracking a paraffinic hydrocarbon-containing feedstock and a molecular 
oxygen-containing gas in the presence of a catalyst. 

Novelty 

The subject-matter of claims 1 , 2, 5, 7-10 and 12 is not novel in the sense of art. 33(2) 
PCT. 



7.1 . D1 discloses a process for the production of olefins such as ethene and propene by 
autothermally cracking a paraffinic hydrocarbon-containing feedstock, at least one 
unsaturated hydrocarbon such as benzene and toluene and a molecular 
oxygen-containing gas in the presence of a catalyst (see the passages mentioned in the 
search report). This disclosure anticipates the subject-matter of claims 1,2 5 and 7 
which is therefore not novel. The applicant argues that the paraffinic hydrocarbon- 
containing feedstock and the at least one unsaturated hydrocarbon are different feeds 
in the application whilst both components are in one feed in D1 . However, in the drafting 
of the main claim 1 both components can be in the same feed. Therefore, the subject- 
matter of claims 1 , 2, 5 and 7 is not novel. 

7.2. D4 and D6 disclose a process for the production of olefins such as ethene and propene 
by cracking a paraffinic hydrocarbon-containing feedstock, at least one unsaturated 
hydrocarbon recycled in the process such as ethylene and a molecular 
oxygen-containing gas in the presence of a catalyst (see the passages mentioned in the 
search report). Taking into account that olefins are obtained in the process and that a 
part of the reaction medium is recycled to the autothermic cracker, this disclosure 
anticipates the subject-matter of claims 1 , 2, 5 and 7-1 0, which is therefore not novel. 

The applicant argues that the process in D4 does not partially combust the hydrocarbon 
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and 14 do not contain any feature which, in combination with the features of any claim 
to which they refer, meet the requirements of the PCT in respect of inventive step. 

Further comments 

10. Claims 1 , 9, 10, 12 and 13 do not meet the requirements of Article 6 PCT in that the 
matter for which protection is sought is not clearly defined. The claims attempt to define 
the subject-matter in terms of the result to be achieved, which merely amounts to a 
statement of the underlying problem, without providing the technical features necessary 
for achieving this result. The expression "a catalyst capable of supporting combustion 
beyond the normal fuel rich limit of flammability" does not allow the skilled person in the 
art to know beforehand which catalysts fulfil the above-mentioned requirement Undue 
experimentation would be required to randomly screen which catalysts fall within the 
scope of the claim. Furthermore, only catalysts containing platinum have been used in 
the application. Therefore, such a broad generalisation is not justified Hence the 
subject-matter of the claims should have been drafted specifying that, platinum 
containing catalysts are used. 

1 1 ; Terms introduced by terms like "preferably" or "such as" have no limiting effect on the 
scope of the claim including them (see PCT Guidelines, C-lll, 4.6). The presence of such 
non-limiting features is however detrimental to the conciseness of claims 3 4 6 7 and 
11, contrary to Art. 6 PCT. ' ' ' 

Claim 9 should have been drafted as dependant on claim 1 and add only the steps which 
are not included in claim 1. The actual wording of the claims leads to lack of 
conciseness and as such do not meet the requirements of Article 6 

Although claims 13 and 1 have been drafted as separate independent claims they 
appear to relate effectively to the same subject-matter and to differ from each other only 
with regard to the definition of the subject-matter for which protection is sought The 
aforementioned claims therefore lack conciseness and as such do not meet the 
requ.rements of Article 6 PCT. Claim 13 should have been drafted depending on claim 
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Claims: 

1 . A process for the production of olefins which process comprises feeding $>-a 
paraffinic hydrocarbon-containing feedstoc k ;- (ii> at l e ast - one unsaturated hydrocarbon 
and-$H) a molecular oxygen-containing gas to an autothermal cracker, wherein they are 
reacted in the presence of a catalyst capable of supporting combustion beyond the 
5 normal fuel rich limit of flammability to provide a hydrocarbon product stream 

comprising olefin s, characterised in that at least one unsaturated hydrocarbon is co-fed 
with the paraffinic hydrocarbon feed and the molecular oxygen-containing gas to the 
autothermal c racker, and wherein the unsaturated hydrocarbon has a weight percentage 
of between l-20wt% based on the weight of paraffinic hydrocarbon. 

10 2. A process according to claim 1 , wherein the unsaturated hydrocarbon is one or 
more of an alkene, an aromatic compound, a diene and an alkyne. 
3- A process according to claim 2, wherein the unsaturated hydrocarbon is 1,2 
butadiene, 1,3 butadiene, 2 methyl 1,3 butadiene, 1,3 pentadiene, 1,4 pentadiene and/or 
cyciopentadiene, preferably 1,3 butadiene. 

15 4. A process according to claim 2, wherein the unsaturated hydrocarbon is 
acetylene, propyne and/oT a butyne, preferably acetylene. 

5. A process according to claim 2, wherein the autothermal cracker is operated at a 
total pressure of greater than 5 barg and the unsaturated hydrocarbon is benzene and/or 
toluene. 

6. A process according to any one of the preceding claims wherein the unsaturated 
hydrocarbon fed to the autothermal cracker comprises at least one unsaturated 
hydrocarbon other than an alkene, such as at least one of a diene and an alkyne, and less 
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than lwt%, such as less than 0 iwt%, of total alkenes, based on the weight of paraffinic 
hydrocarbon fed to the reactor. 

7. A process according to any one of the preceding claims wherein the unsaturated 
hydrocarbon derives from the product stream of a steam cracking reactor, the off gas 

5 stream of a fluid catalytic cracking reactor, the off gas streams of a delayed coker unit, a 
visbreaker unit or an alkylation unit or from a plastics recycling process, such as 
pyrolytic polymer cracking. 

8. A process according to any one of the preceding claims wherein the unsaturated 
hydrocarbon fed to the autothennal cracking reactor derives from the autothermal 

1 0 cracking product stream. 

9. A process according to claim 8, which process comprises the steps of: 

(a) feeding a paraffinic hydrocaibon-containing feedstock and a molecular oxygen- 
containing gas to an autothermal cracker wherein they are reacted in the 

presence of a catalyst capable of supporting combustion beyond the nonnal fuel rich 
1 5 limit of flammability to provide a hydrocarbon product stream comprising olefins 

(b) recovering at least a portion of the olefins produced in step (a) and 

(c) recycling at least one unsaturated hydrocarbon produced in step (a) back to 
the autothermal cracker. - 

1 0. A process according to claim 9 which process comprises the steps of: 

20 (a) feeding a paraffinic hydrocarbon-containing feedstock and a molecular oxygen- 
containing gas to an autothennal cracker wherein they are reacted in the presence of a 
catalyst capable of supporting combustion beyond the normal fuel rich limit of 
flammability to provide a hydrocarbon product stream comprising ethene and/or 
propene 

25 (b) separating the hydrocarbon product stream produced in step (a) into a first 
stream comprising hydrocarbons containing less than 4 carbon atoms and a second 
stream comprising hydrocarbons containing at least 4 carbon atoms, including at least 
one unsaturated hydrocarbon containing at least 4 carbon atoms 
(c) recovering ethene and/or propene from the first stream and 

30 (d) recycling at least a portion of the second stream to the autothermal cracker. 

1 1 . A process according to claim 10 wherein the unsaturated hydrocarbon 
containing at least 4 carbon atoms is selected from 1 ,2 butadiene, 1, 3 butadiene, 2 
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methyl 1,3 butadiene, 1,3 pentadiene, 1,4 pentadiene and cyclopentadiene, and 
preferably is 1, 3 butadiene. 

12. A process according to claim 9 which, process comprises the steps of: 

(a) feeding a paraffinic hydrocarbon-containing feedstock and a molecular oxygen- 
5 containing gas to an autothermal cracker wherein they arc reacted in the 

presence of a catalyst capable of supporting combustion beyond the normal fuel rich 
limit of flammability to provide a hydrocarbon product stream comprising ethene and/or 
propene, and at least one alkyne 

(b) recovering at least a portion of the ethene and/or propene produced in step (a) 
10 and 

(c) recycling at least a portion of the at least one alkyne produced in step (a) back to 
the autothermal cracker. 

13. A process for the production of olefins which process comprises feeding a 
parafSnic hydrocarbon, at least one unsaturated hydrocarbon and a molecular oxygen- 

15 containing gas to an autothermal cracker wherein they are reacted in the presence of a 
catalyst capable of supporting combustion beyond the normal fuel rich limit of 
flammability to provide a hydrocarbon product stream comprising olefins, said process 
beii^g characterised in that the total hydrocarbon fed to the autothermal cracker 
comprises at least 20wt% of unsaturated hydrocarbons. 

20 14. The process according to claim 13 wherein the total hydrocarbon fed to the 
autothermal cracker comprises at least 1 0wt% olefins and at least 1 Owt% aromatics. 
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